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fart 1
Introduotion.

This problem wns choysen upon the recombndation
of Mr. W.G. Hildorf, of the Reo Motor Car Co., It i8
Gnevitanle that within a few years fuel o0il will, due to the
deoreasing supply, inorease in price until the cost will pro-
hibit ite use in heat treat worke.

Pulverised coal 18 being used to some extent at the
present time in heat treat work, and is used quite extensivdly

in power plants.

In thie rop&rt we will endeavor to show the feas-
ibility of the application of a pulverised coal installation
to the heat treat and power plant departments, the cost of
installation, the equipment needed, and the difference in
costs of operation of the two systems,

He wish at this time to express our indebdbtedness
to Mr. W#. G, Hildorz for his assistance in making available
to us the data and information that we obtained from the Reo
Motor Car Company. |






Part 1l

Disoussion of the Use of Powdered Coal in

Metallurgiosl
Purneces and Undexr ijoilers.

although powdered coal has not been used as a fusl

for meatallurgiocal furnaces or boilers for perhaps more than
fifteen years, it has been used sucoessfully in the cement
industry for more than twice that longe A8 fuel 01l has
risen in price powdered coal systems have been installed to
take the place 0f the 0il systems, and ag coal has beoome
harder to obtain, stokers have been taken out and powdered
coal burners put in their place. -

02 course, something more is necessary, for the
efricient ovurning of powdered fuel, than the mere removing of
an oil burner and putting in its place a powdered coal inlet,
or removing a stoker and cutting a hole in the side of the
boiler setting for ﬁu admittance of a powdered coal burner.
In many casea, in order to ohange from gas, coal or oil to
powiered coal, it 18 necessary to ocompletely redesign the

combustion chamner of the furnace or boiler setting.

A few words on the design of furnaces for pulveris-
ed fuel may be of interest. The primary requisite for good
remlts 18 to mmintain low velocities in the furmece. The

oombustion is no less complete with high velocities, but this
will result in damage to the linings and in their erosion.



4 furnace cubical in shape usually gives the most satisfactoyy
results.

The burners should injoot the coal under low
preesure and should permit of varying the density of the
mixture in the burnor itself. Their location and number will
depend on the size of the doiler and rating required, and also
may be varied to suit the grade of fuel. High boiler ratings
sach as are used in modern voiler practice can be obtained
when desired, and sach over ratings should be predetermined
and the furnace volume designed accordingly. (Bote. The last
two paragraphs have been quoted from & paper by P.A. Scheffler
and H.G. Burnhurst, "Culvorized Gosl for Stationary Boilers”
proesented at Spring Meeting of A.S5.M.8. Detroit, Niohigan
June 16 to 19, 1919.

While 4t 18 not absolutely necessary to redesign
the combustion chamoer in order to make the fire oura, if high
efficiencies are desired, and pigh efficiencies are necessary
12 powdered coal equipmeant is to replace stokers and oil gy stems,
the furnace dedign must conform to the design most efficient
for burning powdered coal,

Probadly the main incentive for developing powlder-
ed coal equipment has been the hopes that an inferior grade of
coal may be used in this way than a stoker installation is
capable of handling. C. P. lierington author of "Powdered
Coal as a Puel” statos: "Mout of the exmperience hitherto obdtaine-



ed has been on high grade, highly volatile, soft coals, and
effarts to burn inferior grades have often led to diseppoint-
ment. It 18 in recent practice, and in the hands of only a
few investiguators, that good results have been obtained from
inferior soft coals and from anthracite. All of the most
recent developments for steam generation have been made with
anthracite culm, at one time definitely avandoned &8s a suite-
able fuel for powdering. ~Powdered coal, like ordinary
commeroial coal, should be practically free from salphur, for
all but the most exceptional applications.

FPeo Ae Scheffler and H.G. surnhurst in their paper
étate that there are three main advantages of the pulverised
fuel equimment over stoker equimment. These advantages are:
reliavility, cost and adaptaovility.

Firet, in comparing the stokexr to the yulverised
fuel equipment, we £ind that the factor, reliavility, depends
on two items: apparatus for preparing and presenting the fuel
for ocombustion, and continuity of operation of the furnace
itself, @&n a stoker installation the firet of these includes
the stoker itself., Neglecting the inharent defects in any
gystem that presentv a metsl mechaniem to the astion of high
temperatures, it may be admitted radily that the stoker system

is satisfactorily reliadvle, with respesct to its agparatus for
preparing and presenting the coal for comvustion.



The corresponding mechanisme for pulverised coal
are equally relianle. 7This fact is (roved by their widespread
use for years in the oement industry. L!roper design oy
engineers of staniing who are specialists in this line has
mede negligible the danger of anst uploeidnn. the ococasional
oeourances of which in years past have furnished ammunition
to she opponents of pulverised fuel,

The second condition for reliability 4is tho
oontinuity of operation of the furnace, During operation,
it has been found that the pulverised fuel installations and
stokers are on a par as far as this item is concerned. However
the advantage seems to l1ie with the pulverised fuel, for several
reasons. The mechanism is altogether outeide of the furnace
hence cleaning and adjustasnt and the meking of the few repairs
required need not interupt the operation of the furnace. In
case of necessity the fire may ve ignited and quickly orought
to full intensity, or it mmy be extinguished almost inatantly.
Greater uniformity of flume and tomperature is conducive to
longer 1ife of the furnece lining in a properly designed rurnaces,
and t0 the minimum variation in rurnace erfigliency.

The wecond zactor refers to the 208t por B.T.U. del-
ivered to the voiler., The various items entering into the
coat by the stoker system comprise power, repaire and main-
tainance, labor, interest on investment, depreciation, insurance

- and taxes.

With pulverised fuel equipment, the cost of fuel for
the drier should be added to the weceeding items. It 1o



clear that it would be cheaper to remove the exsess molisture
from the coal nefore it enters the fire, as in the case of
the stoker, becamse in this case the evaporation damps the
fire, increascs the content of the inert gases and at the

eame time ocarries off a very perceptatle smount of heat,

The final factor of the cost, furnace effeciency,
which governs all of the others, results in all respects to
the advantage of pulverised fuel for the following reasons:

Pirst the pulvarised fuel enters the combuation
clhamber in a finely divided state, being introduced with air
at low pressure, and is approximately perfectly mixed with
air for theoretically perfect comoustion. Therefore no
oxnesa air is required for ourning. With the stoker it ie
impossible to buran the fuel without excess fuel due to the
fact that it is impossible to get a uniform bed of fuel on
the grate or stoker. Furthermore if it is necessary to intro-
duce excese air with pulveriszed fuel it can be done in exact
amounts. In other words the combustion and charaoter of the

fire is at gll tires under the control of the operator.

Second, in pulverised form all of the combustiole
is burned a condition certainly icpossidle with lump-coal
fir ing either by hand or stoker. It is not unusunl to i nd

20 or 30 perocent of oaroon in ash refuse from grate or stoker



fired boilers,

Third, with pulvoriged fuel there are no stsadp
losses with chuange of load or when shutting down, auch as
banked fires.

“mird with properly designed pulverised fuel
appratus nothing of a mechanical nature takes place in the furnace.
In stoker and grate firing not only is the mixing of the air deme
in the furnance, but the presentation of fresh surfaces cf the
combustinle to the air supply must tike plsce by the removal of
the ash.

In gonaidering the third fzctor, adeptability, it
can be shown thgt pulverized coal 18 again preeminent. The
primary feature is the possibility of burning all grades of
fuel with out effecting the eff#ciency of the furnace., %o burn
powdered anthracite and very low gradeus of fuel requires a
furnace allowing a return flow of YRame past the incoming
flame, to heat up the incoming fuel, and in a furnmce of this
type, fuel containing over 60 per cent ash has been burned
with high effeciency. The stoker 1s vory much restrioted
in this reupect.

The flexibility in the ﬁse of pulveriged fuel
is perfect, and the fire may ve instantly adjusted to suit any

condition,any condition of overload or lower load, include-



ing the cutting in and out of voilers. The paramount impor-
tance of this feature and the utter imposinility of approach-
ing it with stoker or grate firing 1is readily evident.
Futhermore, the operation and the determination of conditions
for complete combustion mgy ve made automatic, the result
being a smokeless and sootless boiler plant, which is
essential in modern cities.

Thme it ocan be seen that, taken as a whole,
pulver ized fuel equipment is superior in every way to stokers.
I8 is admitted, however, that pulverised fuel is not
applicable to every plant. John Anderson, Chief sngineer
of Power Plants, Midwankee Xleotric Light and Railway says
"A plant of lese than 2500 developed boiler horsspower on
a twenty-four operating busis should not consider using
powdered fuel. The ammount of ooai pulverised per day, the
cost of installation, and the lavor for operating the
preparation plant, when studied show that the installation
would not be practicanle”. Refering to the cost again, we
see that the items which go to make up the cest of pulveris-
ing are: power, repa irs and maintainance, coal for Aarying,
labor, interests on the investment, depreciation, insurance
and taxes. In a givea locality, the cost of all these items
will inorease with the sise of the plant, exsept the laoor,
Po A. Schaffeler and H. G, Barnhurst eay in their paper on

pulverised cosl for boilers " The item of labor is the greatest



variadle in connection with the pulveriszing of coal, due to
the increaséd output that can be odbtained in larger plants
per man employed. ror example, assuming that lavor costs
| forty ceats per hour, a plant that has a daily capecity
of 100 tons, is properly designed and equipped, will require
apprcximately 34 labor hours to propare the fuel and deliver it
to the conveyors, whereas in a plant having a daily ocapacity
of 1000 tons, 116 lavpor hours are required, Therefor the
labor cost wonld be 14 cents per ton in a 100 ton plant, only
4 cents per net ton in 1000 ton plant and &3 low as 2 1/2
cents per net ton in a plant of 6000 tons daily capacity”.

Very 1little information is available on the use
of powdered ocoal in heat treating furnaces, that is relating
to0 the conditions effecting the efficient durning. It is
known, however, that powdered coal is used successfully in
all kinds of furnaces and that it is replacing oil, gas and
other fuels. It stands to reason that the same factors
would effect the bpurning of the pulverised fuel in these
furnaces as under ovoilers the only difference being that it
would be on a ammller scale in the heat treating furnaces.
Probadly the main reason why pulveriged coal is replacing oil
is due to the increased cost of the fuel o0il, thus making the
oost per B.,T.U. more with oil than with pulverised coal. There
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18 also the argument by some engineers that the heat with
powdered coal is superior to heat with oil, for heat treat-
ing work .

Thus in general it cean pe seen that powdered
fuel is superior to other tnels, for ordinary wrk, and 1t
18 the gencral belief among engineers famaliar with fuels and
fuel burning apparatus, that in the near future, pewdered
coal will be preeminent in the industrial world as a fuel.






Part l11l.
Data.

In order to obtain as nearly correst a solution
of this provlem as possidle, we wrote to several companies
engaged in the manufacture and installation of pulverised coal
oquipment, asking them for copies of pulletins advertising
their equiyment. We stated the problem to them and asked thst
they furnish us with estimates a8 to the feasibility of the
proposition, the prodable cost, squipment needed, and what
saving, if any, would ve derived from the use of pulverised
ocoal.

We corresponded with the following companies in
regard to this proposition:-

<uigley surnace Specialities Company.
28 Cortlandt ut.,
New York.

Combustion Eoonomy Corporation.
1901 S« Roockwell St.,

Fuller Lngineering Company,
Allentown, Pu.

The Bonnet Company.
Canton, ©hio.

Fuller - lehigh Company
fullerton, 2u,

amorican Industrisl ingineering Co.,
Fenednock 'suilding,
Chicago, Ill.

Comoustion Sngineering Company,
11 Brotdway.
liew York.



These companies offered to assist us if we wuld
furnish them with the necessary informmtion and dats concern-
ing the Re»o heat treat depaertment and oeciler room. VWo complie i
this data from the records of the company, personal observation,
and information furnished us by the officials of the Reo Motor
Car Company.

Prints were obtained of the boiler settings, coal
handling equipment, and layouts of the heat tregt departments,
and boiler room.

Sets of the data and prints were sent to each of
the aforanamed companies, The data furnished the oonpﬁnios
ia given on the following pages.
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BOIL:E ROOM DaTla SHAST

Noe. of boilers - 7

Hoe in bstteries - 6

Type and make - 6 lLiclinull; 1 Springfield.
Rated horsepower - 4-400; 8;5501 - 1=870
Arrangoment of baffles - Vertical.

Dimensions of furnaces - Given on blue prints.

Kind of stokers - Jones 3td. uand Jones A.C. On
Springtield.

Kind of draft ¢ Forced.
jigse and height of etack - 12 £t. X 175 ft.
Vacuum at breeching in inches of water -.75

Coal handling eruipment - Bucket elevator, flight
gonveyor over bunker,

Hours operated per Quy - 4.

Days per year - 300

Overload carried ’rscticully none.

fumber of men to operute a«nd cost:-

Day shift - 2 men - 12 hours -« 60 cents per hour.
Night shift - Same as Gay shift,

No steam used for generating electricity.

FUicl VaThe

Kind - Vest Vu, Cost per ton - [l.35

Grade - line run. Preight per ton - (4,75

Amount used per day (24 hours) - 80 tons avor.

Annual consumption - 24000 tons.

ANARLYSIS,.

Yolatile ~ 36.4% BeZeUe = 12000 - 14000



v\




ABh - 4,975 Fixed oaroon - 57.4,
Sulphuwr « 1,165 Hoisture - Not determined

The following blue prints’;:“f be sent under
separate cover: -
Plan showing tracks and ouildings in vioinity of boiler room;
coal handling equipment; boiler settings of 400 H.P. McNuull
and 870 H.?. Springfleld.
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FPURNHACY D.lh.
Cyanide 2ots.
Férnaoea #1 = 21 -« 22 - U3 - 24 - 25
l'uke - Stronzg, Carlisle snd Hammond, lteouilt.
Temporature - 1400 deg. Y.
Tine per heat « 14,17 minutes,
fHeizht of metal per heat per furnace - 4037

Furnaces,

FMurnace {2.

Mike = 9,0, und He 717 Rebuilt.
Temp. - 1850 deg. M.

Time - 55.01 min.

Ft. of met-al per heat - 137,56}
Purnace #3 - 4.

Make - Bellevue §7,

Toempe ~ 1425 deg. F.

Time - 60 min.

fit. of metal per heat - 2003#

Furnaoe #5 - 6.

Make - 3,C and H. 4.

Tomp. - 1426 deg. F.

Tine - 64.4 nmin,

Wt. of metul per heut - 331¢.

Furnace ;7 - 7.
Muke - 8,0 and H. W

Temp., = 1500 deg. .
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FURNAC DaTA.

Time - 52.24 min.
s. of metal per heat - 320!}.

Purnace #13.

Make $5,C and H. #2485,

Temp. = 16Z5 dog. .

Time - 50 min,

Wte of metsl per heut - 6257

Leed rots.

Furnaces #14 to #20 inol.
Kuke « S, C and H. Reovuilt,
Temp. = 1560 deg. F.

Time - 36,06 Iiﬁ.

Wt. of motal per heet - 1423,

Next hhree furnaces in the line of the lead powm
(ae shown on blue print) are prehsat furnacee and are only used

interaittenly.
Carourizing.

Furnace #41,

Muke « S,C and H, Reouilt,
Temp. =~ L7206 dog. F.

Time - 11 hours,

iit. of metal paer hert inol, wt. of box - 1315/},
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P Wﬂ&\sz D;&TJA\.

Carporizing :urnaces,

Furnaces 42 to 58 incle and }¥01«62-68-64.

Inke~ Puckard Tyse urnnce. This rofers to &l
numoers uvove 0.

Muke 41 - 50 inocl. - 5,C and H. Revuilt.
Tempe = 1725 deg. F.

Time - 11 hours.

Wte of metal por heut - 14007

Furnaces #59 -~ 60 = 63 = 63
Muke « Packard Type furnace.
Tempe - 1725 deg. Fe

Time - 11 hours.

Wite of motul .er heat - 2625;

Purnace #70,

Y¥ike - american Sasg urncce Co.,
Toemp, - 1425 do3g P,

Time - 75 min,

fite of motel por heit « 150!

forging rurnsceou,

Type A.

Noe of furnace of this type = 3

Tempe - 2000 dog. ¥,

iWte 0f mxterial hegted per day per furnace - 85U 2
Make - Built vy the Reo Motor Cur Co.,
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Pmﬂﬂc n: Dl}\':i'u L}

Type B.
| o 0of furnsces of this type - 3
Tompe = 2000 deg. F.
nte 07 metal . i.eated per duy per furnace - 6330#
Msike - Bullt by the Reo lotor Car Co.,

2ypoe C.

loe 0f furnaceu cf this type « J

Tenpe = 2000 dog. P,

wt. metal heated per &uy per furnance - 180}

nke « Built oy the Reo lotor Car Co,.,

Type D.

lo. of furnaces of this type - 5

Temp. = 2000 deg. F.

Wite 0° metal i.eated por day per furnace - 21204

PanERr RN ER .

Since no prints of the cross sections of the
furnsces were available, the Mznufacturers name and number of
furnace has been given in all €#ases where it could be found,
In the cases where this information is given, the 4imensions
of the furnaces may be ootained from the Manufaoturer's
catalpgue, The inside dirensions of thﬁ:folloving furnaces
will be given as the Manufacturers neme and number ocould not

be ascertained:
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FURNACS DATA.

Furnace 741 - Hearth 3' X 5 3/4° » 2 1/2' high.

Furnace #2 - 46 incl. - Heerin O 14" X 7 1/4'. 1 £/4' high.
Purnace 747 -80 incl. - lLoarth I 1/4' X 8 1/4' 1 /4 Ligh.
Furnace 151 - 53 incl,e - ie:rth O' X 7. 2! hizhe.
furnaces }6‘1 - 62 - 64 - 4. sumo ny J51 - 58,

Ffurnsces 159 - 60 - 63 - 63, - Hourth 3 2/4 ' 2 12', 3 1/4* hig,

The lead pots and cyanide pots are of the strong,
carlisle and Hummond make, reouilt. A print wus sent of the
oyanide furnuces., The leed pot furnaces aro the ssme except
that they are 6 inches higher than the cyanide furnaces.

The data given on the preceedins shoets has been
collected a8 carefully as possivle. In ¢ll cases where possibdle
it is bused on the records of the Zeo Motor Car Company. There
was no reocorded data on the forging furnaces. Consequently the

data given on these furnaces is more or less of an approximatior.

In the foregoin; shects of data, where the item "it,
of metal per heut", is given, it rofera to the iite of metil per

hoat T farnace.
FUSL OIL DuZa.

Kind « fuel cil

Gravity - 28 « 30 uume at GO °.
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Amount used per day of 24 hours - 3900 gal.
Amount used per yeer - 1,170,000 gel.
Cost per gule - 4 1l/lcents.

Alr Blest Datu.

The air used oy the o4l furnaces is supplied by a
Western Lleotric Centrifugal Air Comyrescoar. The compressor
is of single stago type and is driven py o 50 h.p. motor,
direct ccnnected. This set i Euplicated oy tvo 25 hep. sots,

The eir 48 supnlied at & yrescure of 24 os.

The .d:.ta cencernin; the ocapicity of the compressos
ueing sn effficiency of 50 « The recult ovtuined was 3620
cue ft. por nmin. for the 50 h.pe sote

Hote: - The Sxingficld poiler montioned in the boiler
data sheet i8 now vein; installed, so none of the dauta in re-

gard to fuel consumption, eto., refers to thio boiler.



Part 1IV.
Analyeis of isticates.

In the following pa os we will give the suo-
stance of the reports furnished us by the several ocompanies
we ocorresponded with in regard to this problem,

The firet proposal considered will be the one
Lurnished by the juigley Furnace Specianlties Co., The
proposal is the most carefully prepared and is given in the
greatest detall of any of the several we huve received. The
substunoo of this report will be givon 4in detail,

Analyeis of the other reporis vwill ve given
using this one as & basis of ocomparison.
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Juigley Purnaco Bpecinltieu Sompany.

e propose to furnish to the Reo Motors Company the
following equipment for prepdnng. distriouting and burning
powdered coal at their plant.

The powdered coal ourafng equipment is for use in
connection with
| 7 - 3oilers.
70- Smell Heating Furnaces.

10 = 70i MILLING JLali?

1. Speoial track hopper constructed of heavy steel plate
with reinforoing and stiffening angles which will have an open~
ing at the top for receiving the ooal 12 f£t, oy 12 ft,

The necessary trzok girders will be supplied as well
as stoeel grissloy bars with 8" x 8" openings placed below the
track girders.

A suituole opening will be provided in the pottom
of the traok hopper far connection to the reciprocating feeder
which regulates the flow of coaul to the orusher.

1. Sheet steel connection box provided with connecting
angles for attaching the reociprocating feeder to the track
hopper.

1. Reoiprocating feeder for regulating thof Xlow

of coal to the orusher, which will be construocted of steel
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plate properly reinforced where necewsary and provided with
driving mschaniasm, etc., for operating same.
1. Steel plate chute connection between reciprocating
feeder and crusher,
1. Single roll 24" x 24" coal crusher will be supplied
for reducing the size of the coal to 1 1/4". The crusher w11
be of heavy substantial design with reduction gearing, fly
wheel and safety devices, such a8 spring releases, shear pin,
etc., to safeguard the machine in case of the introduction of
some hard foreign subbtance. The roll shaft will be extended
on oue end to which will be attached the necessary sprocket
for ariving the reciprocating feeder.
1. Sheet steel cover suitable reinforced will oe
provided for covering the pit between the track hopper and the
orushed coal elevator.
l. Sheet plate chute for directing the coal from the
discharge of the crusher to the boot of the crushed coal elevator.
1. Chain and bucket elevator having a capacity of 50
tons per hour for elevating the orushed coal to the belt conveyor
with magnetic separator pulley which in turn discharger - to the
ocrushed coal oin.

This elevator will be constructed of sheet séeel with
conneoting and stitfening angles and will be made 4ust-tight.

The necessary reduction geawing at the elevator head

will be provided also the take up in the boot and power will be
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transnitted from the motor to the 1dler shaft at the head of
the elevator by means of gocring.

l. Small atructurul steel plgtform with hand rail
will bo supplied for attachmont &t the head of the ocrushed coal
elevator,

This platform will give accdss to the elevator head
and will also serve as a pase for the motor wht h operates the
elavatar.,
le = : 24" velt coanveyor with mmgnetic separator pulley
at delivery ond to conduct the coal from the crushed coal
elevator to the crushed coasl bin., The conveyor will be totally
enclosed in a sheot steel housing provided with inspection
doors, Idler pulloy and take up will be furnivhed. Framing
for walkway will be attached to the strustural work of the
eonveyor housing.

1. Mognetic sepurator pulley 12" dias. by 20" face
operating with direct current will be provided. Thie pulley

is to sepurate tramp iron from the coal. 4 reject spout of
iron from the separator to the floor will be provided, together
with steel plate chuto from the pulley to the crushed coal bdbin.
The necessary chain drive with sprockets for operating the

belt conveyor will be provided,

le Screw conveyor for delivering the orushod coal into
the starage bin. ‘

1. Crushed coal oin, having s ocapeoity of 100 tons.
Bin will be constructed of substantial steel plate with suitavle






stiffening memdbers and rigid structural steel support will be
supplied for sustaining the crushed coal -nin above the fire-
box of the dryer.

jheet steel cover will be provided for to tally
enolosing bin.

Ruok and pinion operated gate will pve supplied
and attached to the bottom of bin and the necessary mechunism
and hand chain for operating this giute from the floor will be
supplied.

ilnnd railing will ve provided on the side of the
orushed coal bin,
3e ~ Stoock tester gauges will oe supplied for determin-
ing the umount of coal in oins,

l. Sorew feeder will ve supplied to regulate the
flew of coal from ocrushed coal bin to the dryer. HNHecessary
sheet steel chute from the feeder to the dryer inlet will

be furnished. Sprooket and chain and ratohet drive for operation
of the feeder will ve included.

1. Doublo shedl dryer which will reduce the surface
moisture of the ol from 105 to about 15 at the rate of 10
tone per hour., J2ryer is of the semi-indirect type with central
flue, sudbstantial girth gear and re.uction goaring for rotate
ing the shell. 7The two riding rings attached to the shell
will be supported on self-aligning rolls. Shell will be 70"
dia, 35' long.
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The necessary fireoox castings, buckstays and
grates will be supplied. Shell will be belt drivean from
the oountershaft,
1. Countershaft, complete, with pulleys and hangers
for trunsmitting power from tho motor to the dryer and sorew
feodeor., Oorew feoeder end countershaft supports will ove fure
nished for attachment to the frumin; of c¢rushed cozl bin.
b Auxiliary stuck, which will ve aitached to the
fireoox for shorte-cirocuiting the ;roducts c¢f comsustion from
the firebox vhon shutting down the dryer.
1. Crclono sepurutor with chute und exit stack und
structural steol support will ve supplied. The produocts
of comoustion irom the iirebex of the dryer will puss through
the dryer shell und thence to the fan, cyclone collector and
to the atmosphore.
l. Struotural steel plutform for supporting the
exruster furnishod with the dryor &s well us the motor for
operating it und the 4ryer.
l. Housing for the dischurge ocustings on the d ryer
will be inoluded which will form ohute to the ooot of the
dried coul elevutor.
) Recording thermomcter with occuple and recording
dial to rogister the temperaturc at the cutlet of the dryer.
1. Driod coul eXevator, lv.'ing u capucity of 35 tons

per hour will be furnishod. Oriod co:l elovatcr will be of
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the same goneral type as the crushed coul elevator. Steolcohuto
will be supplied for discharging the dried coal to the dried
coal conveyor.

Suitable stoel framing will Le supplied upon which
motor which drives the elevator will be mounted,
l. Snall steel platform will oo supplied to give tocess
to tho heads of elevator bearings,etc.
2. Sheet steel 4dried cosl bdins will oe supplied have
ing a capacity of 3 tons each. B3ins will ve properly rein-
forcod with stif{fening memoers. A rigid strustural steel
frame work %ill ®e supplied for supporting the dried coal
pins. Dust-tight manhole frame of special design will be
attached to the steel plate cover of euch oin for giving
acocess to inside of pins. At tho bottom of each bin a rack
and pinion slide gate will oe supplied for shutting off the
coel to pulverigers. <tock tester gn.ges for determining the
amount of coal in dbins will oe wupplied.
2e sheet steel chutes wi1ll be furnished for directing the
coal from the 4drioed coul oins to pulverisers.
e 5 roller loweide mills including exhausters for the
air separation of the ocoul and the necessury gulveniged iron
piping from the mills to the exhsusteors und from the exh:usters
to the oyolcne separutors und from tne oyclono seyurutore ouack

to the mills. The primary cyclone c¢cllectops of vhich there

will oe two will vo supplied, together vith tvo seconcary
collectors.
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2. Structural steel platlorms for supporting the
exhansters furnished with the mills,

2. Structural steel suyportc for cyclone collectors
furnished with thoe millae.

2 Struotural steel plutforms will ve supplied for
supporting the motors which é&rive the pulverizers and exhausters.
2. Seta of sheet eteeol chutos will be furnished f or
conduoting the coal from the powdered coal bins to the blowdag

tank unit.
1 Sheet steel powdered coucl onin, having & capsolty

of 8 tons will be furnished und will be properly reinforced

with stiffening angles where required,

1. Sheet s8toel cover will be attached to the bin
and 2 manhole framo and cover of specisnl dust-tight design
will be attached to the top plate cover of oin for giving

scceos to the bin,

1. Stock tester gaugo will be furnished for de-

tormining the amount of coal 4in the vin, To the bottom of

the pin will be asttachod dust-tight gnte of special constrw -
tion far shutting off the coaul from the oblow tunk.

1. Plexipole connection ovatween tho jowdered -osl okn

and olowing tank will oo included.

1. Suostantial ri;id structural uteel framework fo

supporting the powdaered oosl bin will be furnished.
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1. Patentod powderaed cow.l tramejort vlowing
tunk will be supplied 6' diue. &£nd 18' highe Tunk will De
oz paple of receiving 5 tons of powdared cosl =t one charge,
und tho shell will be built of vuvustantial steel plate
properly caulked and rivitted, cuick=oponing inlet velve
will ve attached to the top heud of ovlowing tenk with necesary
mechanism for manipulating the valve from the £loor.

@rossure guuge, s:faty vulve, air inlet control
vulvo and air pressure reducing velve will be supplied,

#lowing tunk will pe oullt for s working pressure
of 100} per sj. inch.
24 4" putented [lusnged hsnd-operuted cosl switch-
ing vuslves for distriouting tho powdered coal from transport
line to bin. lever end hand ochain for oporating theso vulves
will ve furnishod.
1. Indiouting »lotform scule with steel plntform,
large indicuting disl and tzre beom will pa furniched with
this unit. Uiusl will oe Sivided so ss to re=d in 10C#
divisions snd will record up to 10,000} 1y this ma ns
all the powdored coul 18 wcecurstely welghed and churged

aguinst euch powdore: coul 5in =t the furnuces,
.OI..QO.Q.'°°°IO-'o-.-IOOI

9 oteel ladders Lo give access Lo the vericus

platforms end elevuior heuds vill be furnishedl,



1. Signal aystexconsiuting of a panel with push
puttons, lights and asnnunciator for the milling plant and small
panels with light and push button  on each din uvtation.

All necessary baoltin; for opera ing the gbove
specified machinery will oe furnished.

0eevsee0e000000cnssccnscssss
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4. Sheet steel hoppers, £ having a cupucity of

16 tons eech snd £ huving 8 ocspucity of 20 tons euch with
18 discharge openings. A m.nhole frumev of iypeocianl douizn
will ve attached to the stool cover ¢f euch hopper. Hoppers
will be provided with steol efvers cnd will 00 mude M ut-
tight. 18 extension cautings will ve furnishei,

18, Dust-ti;ht guteo of spocicl oonstructionwill ve
supplied.
4, Stook teuter gtuges will pe svupplied for d ermin-

ing the amount of coal in oins at any time.

8. Vont pipos for sttachment 10 top plutes of hoppers.
4. 4'2" dia. cyclone collectors of speciul esonstrwtion
will be supyplied for use in connection with the c:c mpress ed

air trunuport system, to:ether with exit stircks and diciri it »

ing chutes.
4. 3tructural steel supports for c¢yolono colleotors,
18. 2owdered cosl feod controllers, oach huving &

maximun capacity of 1250;; powdered coel per hour. The s feedsrs



are substantially deuigned and ure provided with two sh tte:rs
oporated from the outaide by means of wheel or hand chain

wheel, 80 that the smount of corl fed by each cun be

reuadily regulated oy the furnace heater es would be the caae
with o4l or gus.

4. Controller drive countershalts with pearinge, cto.p
will be supyplied.

18, Controller drive sprockets and chains will oe
furnished.,

18. Seta of coel und alr pipes to vurners,

18, 2ovwdared co:l ournersg of syocixl devign will ve
fur nished.

18. Jowdered cc.l turner supoorise.

2 - Jrirvery sir vlowers, 1 k. ving & camolty of 5000

Cue £t. and one h:ving 8 oupucity of 2000 cue fte pur mine. &t
6 0% Jressure eaoclh.
2, Jecodery alr uvlowors, 1 huving & aupucity of 10000
cu. £ft. and one h:ving o cupacity of £7500 cue. fv. per min.
at 1 1/4 oz. pressure eech.

ricvory and seocndary air ovlcut lines.
2, 4" putented flengod hand-opereted coul switching
valves for dletrivating the powdered coul from the transport
line to bins. Levars mznd nund och-ins for oporating theie wtlves

will oe furnished.

18. Gird type olest gutes will ve furnished,
4. Leddors to give eecoss tc top of bins.
8. Soty of bolts und washersd,

0...-..00000.-....--.
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DIGTRICUTING ollD) 2UTINg LTIl

for

70~ UiLLL HOATING SURRLCLo e

7. 3teel uoppurs, 4 having o ocapucity of J tons
each and 3 mving a cup.cily of 4 1ons esche A manhole frame
of speciul deeig,h will oo attached Lo the steel cover c¢f each
hopper. Hoppors will oe provicded with staoel covers and will oe
made Aust-tight.

7e Stock tester guugoes will pe supplied for delermine

ing the amount of ¢osl in oina et any time.

7 Vent pipes for ttuchmont to topy piutea of uoppers.
7. 4'2" dia, cyclone colleotors cif special construoction

will oe supplied for use in connectich viitli Lho compreused air

treasport systom, together with exit etucks und distributing

chutes.
7. ptructural steel suyporis for cyclcne ccllectoru.
be 4" putonted flunged hundeoporatoed coal switching

vulves for dietrinuting the powdered coxl from the transport
line to vins. lovers 8nd huend cix-ins for operating these vi:lves

will be furnished.

100. crphon trpe feeders will oe tfurnished,
100. Sets of conl &nd air pipos to burners.
2. secondeary uir ovlowers, 1 hvin a capacity ol 2000

cue fte 8nd 1 huving & cupucily ol 7800 cuelfte ,8r mine ut
1 1/4 oz. pressure euch,
1. 2rimary air blust line.

2, Seonnd ry 8ir vlevt lineu.
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100, arid type blsst gutes will be furnished.
7 Ladders to give acocece to top of bine.

anchor bolts and weshers vill be furnished,

..'.O...'.I.....CCO...........O..'
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to oo furnished oy
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le = 30 Hele iotor, LO Vo O ph. uO oYe to drive Crusher,

le =10 ™" " v Crushed coul elew:ioy
l, 80" " n N N n woon " " Dryer,

1, = 10" " " " W o on oon n o w " " Lriod conl elevatar

2, =100 " " " o no w8 w ulveriners

4‘ 5 nn 1} [1] L} " 4] " ”n " o bbutrc...leru:

1. Bt vomomowowoww o ppury idr dlover,

1. 15 n " " n w N on n ow " " "

1. anon n I I T T " ) Secondars Alr "

2. " " " n 0N on nooon " " w n n

1. 20 " " " oA o noon " " " n n

bryer Lirevcx vetiing.

Crusher & lotor supportu.

Wwiring.

Comprossed air iping.

Exouvut don and found:tione

Krection.

Building.

680 £t. trunsport line, wscavenging pipoe, fittingu, eto.

.au'..’:; 1.14\':'»;:.) C(\¢¢T “‘.‘ " 1[ » da ’\Vuo se ey )9 OOb .00
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Bquipment furaished oy Juigley Furnace.
Speoinlties Co., 4in accordance with
the foregoing quotution eeeceseces.e.e.$160,000.00

&SLTIH&':.:J ’:CT“L [0 614 LA X NN ] 199 .008 000

...'...........0000. ® 00 O09S B0 e 0 O
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The materials, which we are to furnish, in
connection with this jxroposal cover the ontire mechanicsl
equipmoent foom the track hopser to the Lurners with the
exception of the air comprossor and uir roceivers, which
we understand wre alroady instulled.

On the lust pujze of the proposal, you will note
a4 130t 48 medo of vurious itoms, vhich the Reo lovtors Com.mny
would huve to furnish in conneotion with this layout. These
items include &1l which are normally oncountered with the
exception of furnace changes,

On same of the small heating furnaces the powdered
coal will ;xobubly be fired on ono vdde of the hearth and the
secondary air would ve admittod cirectly oppousite, thus
preventing the flume from impinging on the uvrick work.

On some of the larger heating furnaces it would
probaoly ve necessary to build & umull combustion cht-mver,
sufficient in s8ize uo that the coal wculd be entirely consumed
vefare reaching the hearth,

You huve not mentionod in your dcte whether or
not these furnaces vere e quipped with stacks or exhuust systems.

It 15 sseumea that some of the luarger furnaces huve
stacko . I1f not they will urobwuly bDe necessary,

The small furnaces would give better operuation with



less duet in the workroom if a small exhaust system was in-
etalled to carry off the products of combustion. This wuld
als0 carry away a large percentage of the « sh and therefore
requires less lavor to clean the furnaces,
You will probanly be interested concerning the
coat of palverisation and the power remired for preparing,
distrivuting and bpurning the coal,
Concerning the cout, we find from our reccrds

th=t with present day orices of lsaoor and cupplies and
ullowing 1 cent per K.v. hour for energy that the cout per
ton prepared, distriobuted und burned in a 10 ton per hour
plant, would bo from 31.05 to 1.05 varging sccording to
loos) conditions,

*he plunt, which we huve recommended, would oe
operated apout 20 hours er duy, probuply two shifte with
10 hours each., It i8s sufficient to mrepure, daistripute und
burn 10 tons of Indiana or lllinois vetuminous coal psr hour,
provided the moisture in the coal received does not run over 10,..

Concerning the power requirei, we velieve that 20 K.w.
hours per ton of coul in 8 10 ton per hour plant, would be
sufficient. ‘this includes all power from the time the cosl is
receoived until it is vurned.

All our equipment, such a8 chutes, elevatoru, conveyors
nnd & ir transport systems sre dust-tight in operation, mving

been designed especiually for this purpose «nd we h:ve muny



milling plants which are models cf cleanliness.

Our air transport system consists of blow ttak into
whioh the pulverised coal is fed from the mills. «hen & certain
amaant is8 deposited 1in the tank, the inlet is closed and air
pressure applied on top of the coal. This presswre varies from
20 to 654 for lines 200 to 2600 ft. long and forees the coal throu:i:
a 4" standaxd pipe to cyoclone collectors located over the various
oina.

The coal requires abvout <6 cue £to of air per pound
of ocoal transported. It will therefore be seen that coal is in
a 80113 mass and there is adbsolutely no danger cf fire or exjplouicn.

Any one of the olow tunks is ocapadle cof delivering
2 to 2 1/2 full charges per hour. 1.6. 8 5 ton tank, such as
we have stipulated for your plunt, would ve fully capable of
delivering 10 tons of coal per hour to the furnaces.

This caanility cf the blow tank is not limited by
the time it t:ikes to dischurge the tank vut by the time it takes
to ehurge the tunk from the pulverizing mills. Five tons of coal
can boe 4ischarged from the tank in st leust five minutes, the
ocs) flowing ut the rate of over a ton per minute and at &
velocity exceeding cne mile a minute.

Conoerning the feeders and burners, you will note that
we have specified our standard sorew feeders for use in the
boiler room. These feeders are run by a constant s peed motor

ngd the amount fed 1is controlled by means of shutters, which
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are opsmed or closed around the shaft of an interrupted screw,
The opening or clcsing of these shutters is acccmpl ished by
means of & hand wheel or hand choin wheel on the cutaide of the
ocontroller. By this msans of rezulation coul can be varied
from sero to the Hall capacity of the feeder, which with the
type recommended 18 1225  per hour without changing the speed of
the motor or using a vsiriable speed mechunism. This msans

that A.C. motors can be used throughout the plant.

#ar the heating furnaces we have specified our
syphon feeder which operates by means of compressed air at
presswe of 20 to 70! per sq. inch and extracts the ocoal from
the bins and feedc it through a amall dismeter pipe to the
ourner. This syphon feeder hes been in succeseful operation
in plants in this ocountry for several years «nd is ocapable
of wide adjustsnts, thus mmking it possible to control the
teamperature of the furmaoe as easily a8s with oil or gas.
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On the following pages is givean in detail the
report and estimates from the Hoannet Co.,
This compeaay, as will be noted in their report, dces not
consider the proposition feasivle necsuso of the low cost
of fuel 01l and the price paid for coal. e offer this
eritiocism @f their report: In their computations of the
saving by use of pulverised coal they take the cost of pulveris-
ing a8 78 cents per ton. This 4ces not include the cost of
labor. Further, tlsy figure cost of power used in pulveris-
ing as 1% cents par K.. inateud of 2 1/2 conts per K.W. as is
paid by the Reo Ccampny. Ordinarily the cost of pulverising
ranges from $1.25 to 31.656 psr ton. 7This inoreased cost in
pulverising would praotiocally eliminste all savings in the
use of pulveriszed coal in the heat treat department. We
bel ieve the estimate of saving in the boiler room is faiRly
ascuwrate.

The following is the suostance of the r eport of
from the Bonnet Companys-
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The present poiler H.P. 1a 2700 ..., using 80
tons of ooal per 24 hours, which gives us approxim:tely an
average of 2 1/2; of coal por hour per H.’s ©he naw 870
HePe Springfield doller that ia now veing installed incréasss
ths doiler H.P. to a total of 3570 H.>. This gives us 2750 HZ.>.
- 8 1/2¢# per hour, or 107 tons per day of 24 hours.

If the boilers are changed from stoker fires to
palverised coal, we can reasonaply cant on a saving of 157 o

16 tons of eoal pear daye.

107 toas of coal at 7.10 dal ivered 759.70
91 " " " " 7.10 " gllus 75 for
Yo 714.75
CAavingrs 0 d6Y @ = = - « « @ o ce @ - - -

Abe 0 L8r Aoy X 200 d:y8 = 130C5.C0 uaved per year.
There is & possivility that it would not tve advis-
aple to change some of the small furnaces in the hoat treat-
ing Jfemrtment Zvom 0il *o0 pulverised coal on sccount of the
ssplk amount of oil use: and the expense necessary to fit up
the furnaces with hoods and stacks to carry off the guses.
For sake of argument lets assume that tll furnaces
in the he:t treating and forye department can te arranged
to use pulverizei coul. it present 3900 gullons of fuel oil
is being used in these two departments por asy. It t:kes one
ton of coal to replace 200 ghllons of fuel oil which mecns that
approximately 20 tons of conl will he romuirei per duy to re-
place the 3900 gallons of oil now used.
3900 Gallcns of ofl ¢t 4 1/2¢ - = = =J175.50

20 Tons of ooal at [7.1” :
75¢=for pulverizing 157.00

Savings per duy - 18.50



16.50 per day x 300 deys equuls (6680.00 savings per year,

Savings on ooilers per year <13605
Seving on forge snd heat treating
furnaces 5550
Total « - - - .

The power remired to convey the coaul from the
track hopper to the julverizer, pulvorised and distribute
the ooal to bolilers and furnaces is8 20 K.ils hours per ton.
The power at 1 3/4¢ per K.it. emuls 52 1/2¢ and we have
figured 20¢ a ton for repairs and upskeep which makes 72 1/2¢
per ton, and in the farging calcul«tions we li-ve figured this
at 75¢ per ton. If the cost of power is differeant ycu can
ochmage your cslculstions accardingly.

The luber item we huva not eonsidcred for it should
not take any more lsber to operate the coal plsnt and boilers
than it now takes to operute the stokers.

Por the pulverised cosl installation we wuld advise

the following e uipment in connection with the mreaent coal
handling saohinery. Cn tho under side of the ,resent coal
ounker that is locatei ih front cf the boiler, place cast iron
gates to deliver the coal to a 24" dbelt sonveyare ir.znetio
soparator to be pimced over belt conveyor to extract the
magnetic material from the co:l. 5 H.2. (pur Gear Ro.ucer to
drive belt conveyor.

3teel Hopnner 3Belt Converor to Dryer.
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One 5' - 0" dia. x 5O*' - O" long Fotary Coal Dryer.

Cno 15 He’e oilent Chein Iriver to drive Dryer,

Cne 6" lust “emov:l lcrew Conveyor to conver the
coal dust thiut ney accurwl:ite in stack end of dryer to sorew
conveyor leedin; to nidveoriczer.

Cne i:tom2tic Teodrding Thermometer to record the
temperature of the cox#l as it loaves the dryer,

One 12" Lcerew Conveyor U'ryer to dryec coal vin.

Cne 32 H.?e ipur Gear Roducer to drive sorew conve7or.
One 5 ton Dryed Coil ine.
T™wo 5 ton per hour Sonnot ulverizers.
Two 75 He?e Silent Chain Irivers to drive the pulveri:zer
T#o 60" Bonnot :Ixhausters with the necessary piping
and collactors to convey the pulverizec coal from the pulver iger
to the pulvorizel coal storsce nin,

Cne &0 Ton Cupreltr lulvoerized Coal Storasge 3in wi th the
necessur;: feed screws,

Automat ic “egulator, vent piping, collectors, blowers,
distriduting ,ipe =nd burners for supplgng the boilers with
pulverised coml.

The forge and hest trosting depsrtments will require
in addition to the ubove, one additional 50 ton pulverized comld
storage bin with the nocesenry feed scrows, automatic regulators,
vent piping, collecters, hlowers, distributing siping and burners

for conveying the pulverized coil to the furnsces.
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b o The cost of our equipment to serve the boilers
would be $6,000.00 with $15,000.00 additional for the equipment
for forging and heat treating furnaces,

Ths pulverized coal machinery will require a oulld-
ing 40' - O" x 80" - O" x 46' - 0" high to the eaves.

The total cost of a pulverized coal installation
to serve the boilers and furnaces would pe as foll ows:

Pulver ized coal machinery $75,000.00 Electric
Motors, Secondary Air Blowers and piping for same, changing
of furnaces, vents for stacks for carrying off the gases, erection
of machinery and building $50,000.00 making a total of $125,000.00
for the plant complete ready to operate.

As long &s coal &nd o0il remain =t the present prices,
the saving of $19155 per year en an investment of this kind is
considered low. However, if the price of 0il should advance and
coal oome down in price, the proposition to install pulverized
coal equipment would become very attractive. We are enclosing three
chts of the Burhham Plan which will give you some idea of the
machinery required far an installation of this kind.

The track hopper and elevator are already in place so
that the 24" belt wmld receive the coal from the present bunker

and deliver it to the chute leading to dryer.
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The following report from the Combustion
Sconomy Corporation seems L0 vs a very preliminary report.
and really does not give a comjrei~naive solution of the
problem. It appears, in canamrison with the (uigley
report, to be a vers genoral estirate ani on the face of
it, shows very little vwark cn tha part of the Gompany. 1In

sanstance the report i3 :-






COMBULTICH A0( 2l CUi2,

4 - 400 HePe #0ilers, - 5,760 lbse. per hour.
S = 550 Hele ° - [ ,9080 " " .
1 - 870 !’:.3. " - ?.OOO " " -

Totul - - 12,720 "

we note that your total tonnegze now is about 80 tons
per day, indicating thut the poilera sre not fired et 100
sating 24 hours ner dz2y. 8 would tharefors suggest that you
figure on a saving of 20, in fuel costs fired st the boiler.
You would need & poroxisstely 20 tons of coal par dasy on the aiff-
erent furnaces, which would make a maxi-um of 100 touns per day
for firing a pulvesizing plent with a capucity of 7-tons per hour.

%he apgroximute cost of the complete instullution wculd
be ag follows:

2ulverising squipment - = - « « = - - 353,000.00

Building for ‘ulverising .lsnt 11,5600.0C

Conveying System, complete, for hani-
l1ing the conl to the daiffarent furnaces

4nd bollers, = o« = « 2« ¢ - - - - 5,675.00
Hring Zquipment for Icilers &6,5600 .00
" " " Furnsces 38,4 60,00

Approx. Total Cost of Complrete
Instullition = - - c149,525,00
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The commst.lon ZJeoncmy Carporstion report
seems to cover, in a hizhly thereoticrl way, & siving that
might result frcm a chuange in the Leilor room from stokers
t0 pulverized coale. It will b2 noteda thut this company allows
only 1.8 ¢ per L... h#, icr powsr, while the Reo Co., pays
L.6f per KeWe hr. Tiis wmld nnxe tha power itex 17.95 instead
of $82.77 aa siven in their report.

#a are gorry Lo 897 that the Reo Coviar JClant doas
not have a daily loz sheet, nor have they any duta availanle
a8 to the effic iency of the ooilers. This is 8 great hundicip
in meking out & prodlem of this sorte Therefor we dunsider that
this compmy s given us sc fur a3 it is possible, as good
a report on the saving to ce obtuines.

It w111l be notod thnt this comxany does not velieve
that it would ne eccnomicel to change from oil tc pulverize: coal
in the hest tre:t furntces.

The report is «s rollows:
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absuming an efficisncs of G5, nnd using ¢ coul

consuntion ¢f oG vovald par duy 8 iven, the preasent sloan

load would ve & oroxl rlely 4C,0C0 3eile’le hrse ;@r duy,.

cost ut resont

FUEY 500,80 203 7 {710 & LON eesseeei 565400
Labor eeeili NIrie ':)O¢ esomrecrnce - :31020

v 99920
yaking & 6cst pPBr 3ealde’e hre 01 015

It w.y7 bo th:lu oa lcoking over the ,lont you oun

decide that tha efficiency ©as ussumed 1s not correct, »nd in

that event you cuaa ch nge the snove fijures to suit.

“ine cost with pulverized fuel bused on the ssme loud

as ubove £nd sssamins conl of 17,000 Ttu wwld oout, pulv. rired

to the lant, . 7.10 per tom, and wusuming an opera: ing

efficiency of 75, vhich i8 easily ontuinuule with pulnerized

fuel, we arrive &t ti® folloviln, fijures whihh are npptoximtely

correoct:

FUOl eeececesesbd tonas - ;7.10 8 0N ceeeeesd’8.60
2ower far grepurntion of the coul smd

Ziringe
0o tons 20 Lo hre par Lon utl015 por iv hr, 22,77

Luwer coverln,; the felloein: men:

1l - firemen - 24 Lrs  60¢ - 14.40
1l - asnmae - 12 nres  50¢ = GeCO
1 = pulve 2ttnte 10 75¢ - 7.60
l - aryor " 10 60¢ = 6400
1 - ccnveycr attnt. - 1C 50§ B8.00

G8e Y0
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Coal for A4rye? eee 1 ton = ,7.10 ;eeea7.10
Nepairs & Luoric:nts ... 15¢ oer ton

mndlod ....0..‘....0.---.-9.%
17.00

The cost of the prepuirantion snd firing emuipment

would oe approximeitely £110,000.

Avsuming intercst = 64, taxes - 2 and denreciztion
7 86, the total vnnunl charye for the ancve would be
£17,600 or on a 300 day basis .H8.05 per duye

T T
Qu&.d— A».f

FUBl eecenceccccccrncncnncsnsee. 408460
PONOY ceesncccscccesscrocccccsea oLall
DO eeececcecocrccscsscccacsce S8 e90
Coal for dryer, repairs &
1u0ricant8‘oo-.o-n 17 .00
Intaraat, denreciztion & taxes b8a4GS

Totlﬂ. 0O NS Ocaa0000000C°QCOIOSIEOPOIAQREONBCGROIBSSAROIOCTAREN. ."_‘\)C:‘).gz

605.92 o uals 0151 por Boiler harsepower hour.
o, 000

3used on 80,000 3.He’e por day, the following
ocharges wonld ve approximutely correct:

P8l eeel3G tons ' (7.10 HOF 10N eeaey 955.6C
Jower for prepuration ana firing -
23 ko per ton ~ L0015 o8r Eil eecesccans. 42,92
Labor consisting of the follcwing:

1l firemun Lei4 hra - 60¢ scecesness 14 .40
1 Dulvo stitnde 1o 754 eeoaseacece 12.00

1 dryer " el f)(.d esccccacee 8 .00
50.00

Coal for dryeor eeilel tons " B.10 14.951
Hemirs and Luoric:nts 1§ _30.40
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iFuel ..Q.QI..QCQQo.o.noc.o.do;:gss.m
JCHCY seevcnccscscsasscvrescsss 46,92
Li‘-DOZ' [N X X N W N R NN NN AR NN K A I 50.00
Conl for dryer, ra xirs and
luuricfiﬂ_tti eeescesocncoe 359:1
0v11;r cher:e for int. deprecin-
ticn 4nd LuXfUesssonaoes LEHW0D
':Otm X R FEREY R NN XN W N Y R NN YWY N YN N ;1156048

EBGAB ejuals .0144 per 3Beciler lorse Jower lour.
1 J

It must 09 neoted, howuver, that in the stoker
analysis no chrrzse huva oeen reda for power, coal handle
ing lawvor, m intennnce or deureciations You xrovadly
cuin secure theuw figures from the lant records ané rrke
dne sll-wance for i he sume,.

There sre a number c¢i s dv.nty es thst might pe
mentioned in fwver of the pulverized fuel, two of vhich :tre
continuous oserating et hizsh ratings with hiyh efficiencies, und
saving over the stokers during ov:nkinz perfods.

#ith roference to the forging nd heat troating
furnnce, we would not rocommend the chunging from oil to
pulverised fuel on these furnuces for the following ret.sons:

First: A l2r;e numoer of the Jfurnuces could nct oe
arranged to bhurn pulverized fuel.

Second: All of the furnuceas tre amall &nd ocoel

carld not ne pburned ss efficliently £s8 o1l in eny of them.



Third : Ceapitul expeniditure charges would
more thmn offcet any suving in fuel thuit could bo mkde.
Fourth: o this clsss o werk 01l 18 much

cleaner thon coul,
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¥he :uller ..n ineering Co., -ives a
very general repart on the proouvlem, not going into detail «t
all. They, howsver, ap urently consider that the proposition
would be a fessible cno and that + saving would be obtuined by
the use of pulserizec coal. The estimated cost given, as
will be noted, does not cover the cost of equipment for the

fur naces. The mmin 1dea of the report is as Follows:



FULLY IS IULThG Cloindlide

The fireoocx on the 870 1.2 poiler is spproxi-ately
correct for firing this voiler at normul rating, out from the
infarmation which we cun gunther from your blue prints, we feel
sure that it will ve necessary to h.ve suit..ble combustion
chembers of the dutch over . t7pe installed in conneotion with
the n:lence of the boiler. even for normal retinge. w0 aleo
huve assumed that there will be wuificient room for the in-
lhuatién of the auxiliury emipment including the . ulverized
coul oins, vurners, feeders, eto., ::ni further tir.t & powdered
cox)l plant ouilding sand e qui,yent ccula Ly pluced §n L:irly
close oxinity to the boiler room.

Cn a basis of » totul duily conuumption ¢£ 80 net tons
of col being consumed in 24 haurs sand sssuming & comvined voiler
and furmace efficiency of 60> as the roseat uverage in your
voiler room there waild be u suving of & pyroxirutely 235 vwhen
usd ng pulveriged counl or 62 net tonse. 0 tons epuroximitdly
would be rewired to do the sme umcunt or work in the metullursicsl
furnaces oparating with oil, vhich, added to the opoiler reiuirem-ats
would sp ke & totul of 82 net tons of sulverized coul per d:y of
24 hamrs. (n the poiler d.ta cheet ycu should show thetthe 3.T.U.
value of the sl varies from 12,000 to 14,000 per lo. or n
average of 10,000, +with & fuel cif this velue tnd opernting =t
764 combined boiler and furn:ce efficienoy, the evi jorution would

e 10.457 of water per lv. of coul lired or #.3: of coual ver poile
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EP hour. On the avove u:8i8 of oculoulation there would pe
required a pulverizing plant including 2-42" ruller Mills snd this
plant would huve to operste 11 to 1Z hcurs in order to sake care
of the total requirements.

e ure familiur with the general construction of
various types of metallurgical furnaces you refer to und we are
of the opinion that the furnaces, other than the pot type, coculd
be operated satisfactorily with pulverized coal if remodeled.

A pulverized coul plunt of the mise mentioned abowe
would h:ve 8 totsul maximum duilly ocupacity in 22 hours of 160 net
tons 1f oparated ocontinuously. <he cost of the instullation

would be uuy follows:

Coul ,lant Bullding £16,035.00
ccal 411 l.chinery 71,S65.00
‘ciler juipment for 7 ucilers 57,509.00
*reight 6,856.00
ang ineering 14,493.00

This does not include unythinz for the metullurgioul furnaces.



The report of the smerican Industrial ingineerin
Co., 18 given bzlow. This is more or less of a preliminary
report. Thoy obase their fuilure to make a more complote &nd
soourate report upcn lack cf data.

While we are juite well aware that the dats
furnished these companies was not as ccmilete as cxuld oe
desired, it is noticezble that there iuv a wide difference in
the reports of the d& ifferent ccmpanies.

e have no informution on hand reg:rding the
equipme nt and mothods ueed oy this campany, &8 we have never
received any litaruture from them. There ure some interest-
ing 8tautements in their report which vill ve givon below,

| In snulyeing your d=ta on the boiler plant we
£ind thet you consume:d £4000 tons of coel for 24-hours, running
300 - dsys per pear of narmal rating, wmt we find in checking
up this cozl consumption, thut the ooilars must huvo been stand-
ing or ogerating only psrt of the tince.

Por the 270C-H... plznt opersting Z4-hours the
o0sl conmmnmpytion will pe e p.roxinastely Z26800 lose or llé-tonse.
The additional 870 H.2. tciler will consume in 24-hours
73080 los. or 36 tons, muking & totul for the ovoiler plant
of 180-tons. The {furnaces woxld consume l8-tons per Z4-hours,
basing our ctlculntion on the fuel oil conmume:, meking & grund
total of 168-tons ,er 24-hours,

e do not know the present efficiency of your poilers,



bus will sey thot we would pe sble to ootzin an sverage, or at
least 7875 if fired with pulverized coal, providing of course,

that the combusiion champar 8 were chunged to meet with the vest
operating conditions. Coumparing the ileo Zlant with s similar
installutl lon, however, we ere juite positive that we shall oe able
to obtain st laast 10,5 better results than you sre now getting
with your present stocker instullation.

2ulverizing ’lant:
ile are figuring on a Pulverizing Pl:nt consisting
of the following machinary.

' Building - 3J2' x 60' x 22' high

1l - Lteel ocar hopper - 12' x 12°

1l -~ Zeciprocating feeder b:olow hopper
ingnetic Lopnaratar - 18" x 20"
Crusher - 24" x 24" single roll.
Haw Ceul elevutor = Lbeb ton per haur cepucitye.
43" center to centar,
12" sorew conveyor - 30' lcnge
100 ton cepacity raw co.l bin
Reciprocntin: feedors for dryers.
Foe A = 4 Huggzles and Ccles Dryers.
Lry co=l elevutar, li-ton ctpacity I&7°

center to centar.,
i2 toa i'ry Co:1l vins,
5 roller lilgh $ide Ruymond  ulverizing mills.
shooting tenk with scules.
250 cuvbic feet per minute air compressar with
0 = Hele mnOLOTra

)
I |

O ToM o

| ol ol N &
I I I |

Motors for e vove:

- 24 H,2e motor 1or crusher

- 10 Hde’e moter Zor rawvw ocuul elevutor and maznetic
cgpator .

- 20 Hele motor for drrers.

5 He2e motar for dry ool elevator

100 Hele iotors for .ulvorisorse.

RN W

e pumning ejuipment tronsport systom for the

Pulverized Coel snd Circulating system for the small furnaces,
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we bhave not itamised in this estimats, heither hive we

attompted to go into detall fi.uring out the various foundutions
not knowing the condition of sour ground, out believe that the
smount put for same will meot the ex enses. The total inst:lla-
tion cost rerdy to run with necossary changes to furnaces will

amount to a pproximaiely +155,0C0.C0

Operating Costs:

e totul oparatins coust of labor for coul delivered
to furnaces, including ccet for hundling the co:l &nd ilverize-
ing wmld be 63¢ ver ton.

e drying will require ib-los. 2 coal per ton,
dry coal.

The totul pewer required for crushing, elevuating,
grinding and blowing is sufely out st 20 L.we. hours per ton of
coal.

The total maintensace cost, includinzg lavor, s are

parts, wgste nnd luoricuats will not exceed 7¢ per ton.



.L’fi.rt v Y

Conclusionse.

Considerinz the provlaxs from the stundcoint of pressnt
yrices of coal and oil, {7.10 per ton for cosl and 4.5¢ per
gallon for oil, we believe that the instuallation of &« pulverized
ooa)l gystem would result in a luarge enc:gh saving in the boiler
room to warrant its installation, out that the saving ‘10 the heut
treat desurtment would not oe sufficient to muke this chsnge
feaaivle.

In draving our eonclusions, wo huve taken fizures,
which we conuider an aversze, from the reports pt all the ccmmnies
corresponded with. ne are handicapgper vy the fact that the
Reo Motor C:ur Comneny hus no dsta of noiler room tests or dsily
log sheets; in short, they have not determined the e fficiency
of their pollers and stokeru. Conse juently, it h=s oeen
necensary for us to sssume efficiencies 8 the com.anies have
done in their computstions.

T™he figures on s:ving sre sg follows:

Puel used, figuring from prosent voiler .. e of 2700, using 60

tons of ocoxl per 24 hours gives .5 # of cosl per hour jer bvoiler

He2e with the new boller in use we huve I750 3.l.?e 48 & total

T 2.8 P por hour gives a totul cf 107 tons per ésy of 24 hours.
Lusuming & combinei efficiency of ooiler end furnuce

at 605 with stoker ihstallstion, &6nd a comuined efficiency of 78 ,

which suthorities clain is ossily ootz intole with nulverized coal ,



a saving of 18,5 13 ovtulned. Therefare with the pulverized
ool installation, 91 tcns cf cosl por 24 hours will ve
necessary.
¢ Box to obtaln the cost ulverising, érying, and
dolivering to ths furnace, the followin: items will pe assumed:
K.W¥e hrs. rejuired par ton of pulverized coal prepared and de-
livered to the furmece - b,
Co:t of pewer .er ton - 614
Coal required for arying - L5 per ton.
Cout of dryer co:l por ton of sulverized co:l dried - Y¢
I/ bor hours re-uired per ton - 5
Hlote: 32 tcns 18 the umount of coel necessary
daily for noth the voilers sénd the heut troeust furnuces. In &8s wuch
48 voth ure suyplied from the sw:me plsnt, the lauvcr item must pe
spread over the total since Ou Invor hours per doy are required to
prepare and doliver the cosle. ke averugs cost of lu.or is 6C¢
per hour. Then the cost of lubor per ton is 5 x 60 = 30¢.
Total cost ol xepuwration and dalllvory per ton equals l.C2
Therefare the total cost with pulverized cosl por ¢uy would ope
87.10 » J1.02 = (B.12. 8412 x 91 = L7328492 er daye
A cost which can be considered in connection with the
stoker installation is the labor required to operate the plant,
At gesent this amounts to 48 labor hours ger day st 60 per hour
or 3i8.80. The superintendent of the power pilaat states thut
it wvmld require no mare lcobor with the 870 H.2. boiler in operatio .
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Therefare the lsbor cost per ton of cosl burned with stoker in-
stallation would be 25¢, muking & total cost for the coal handled
§7.26 psr ton. “his amounts to 7. 5 x 107 = 786.45 per duye.
subSracting the cost per day with pulverized coal
from that with the steckers (756.45 - 723.92 23§47.53), the suv-
ing of %47.58 por day remults. In a yeur of 0 working d:; s
this amounts to & suving of 14,4559.00.
llext in considering the cost in connection with the
heat treat depsrtment, we give the rollowing data:-
it requires one ton of coul to ecusl 200 gallons of fuel oil,
per 48y, it wmld require approximutely 20 tons of coal to tuke
the place of tho 3900 gallcns of oil now usedes The cost of the
01l equals 3900 X 045 & 175,50 « (@ have ascumec that it
required ten luvor hours .t 80¢ per hcur to take cure of the oil
equipment. This makes a totsl of (18l.50 per duy for the coat of
the oil.

Tuking the figures ocobtuined from the teiler room
calouls tions, the cost of the pulverize! coal per d:y would oe
8.12 x 20 » $162.40. This ampumts to & saving of 19.10 per
day in the hezt treat depsrtment, or for a yeur of 3CO working
days it smounts to & saving of Jo700.00 o

The si.ving shown above for the heat treat dept. is
not lsrge enouzh to wrirrent the he:vy ex;2onditure of ecapitel
thut womld pbe necessury to meke the chinge. The following
are some of the rezsons why we do not consider it to de feusidle

to ebange to &8 julvorised 0ol systam in the heat treat depsrtment:



It would be necessary to discord or sel) most of the present
equipment at a heavy loss; the furnaces would have Lo be re-
puilt to burn pulverized coal; and an exhaust system would be
necessary in order to remove the products of combuation in the
furnaces.

e also refer to the statement of the Combustion
Kngineering Corporation's report in regards to the feesibility
of the clmnge. Hawever in case fuel o0il aguin rises in price
to that which wau paid during the war, 13¢ per gallon at one
time, it might pe that the change would be warranted. The
reason for the present slump in prices is the fuct that many
intstrial concerns are shut down and the oil compunies have
a largo supply on hand, probapvly in tank cars. rihon the
time comes for narmal output aguin, it 18 almost certuain that
fuel) o1l will rise in price sguin,

The fuller :=ngineering Co. states that it would not
ve necessory to ohange the fire box construction of the 870
He.Pe boiler for burning pulverised coel, However, they are
of the opinion that the other boiler comoust ion chambers wonld
have to be changed s amewhat, even for normal ruting.

It will be noted that nothing hnas been said thus
fur, of depreciation, regairs, insurance, interest and taxes.

¥e have assumed that these items wonld balance each other in

poth instellations. In meking this sscumption, we are using the
paper "Iulverised Coal for Stationary Boilers" by Scheffler and

Barnhurst, as an autharity.
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"Powdered Coal .8 a Fuel" --- a book by C.r'. llerington,

"2owdered Coal Por Stationary Doilers” - = A.S5.ileds Julletin
prosented by F.A. Socheffeler und l.u. SBarnhurste.

Bulletins #10 and f12., - - - Juigley Ffurnace Speciulities Co.

"Use of lulverised Coel Under Central Stution Boilers™ - - a
bulletin from Combust ion zngineering Carporation. llew York City.
"Steum FProm ulvirised Col" - - Bulletin from Julverized Fuel
Squipment Corporation.'new York City.

">ulverized Coal For Steam Goneration" - -~ Bulletin /17 from
Fuller dngineering Co., Allentown, rennsylvania.

"Pulverised Coal For Rmuting and smelting inoc Oreu" - -

Bulletin by H. R. Collins of the Fuller Zngineering Co., Allentown
Pa,.

"Powdered Coal" - - 3ulletin /2 Combustion sconomy Corporation
Chicugo, I,

">ulverised Coal ror Boilers" -- 3ulletin # 600 Fuller snginoorihg

Co., Allentown, ?2u.
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